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<OW-^^W}^^i^^'iX 1 2 ± 3 nmSI^"2 3 + 4 nmO 
lEH U * * C t ^#8^ t i- ^ »5f?Ji 2 3 fEe^*» 

-#*#:#l^^Sf<7?¥miS<7)itA^ *^0. 3;'iM0. 8 
T-^^C t ^!|fmt-f-?)»?^a2, 3 3H± 4 fE«<7)45^^ 

^tLT. fi*T'2/3l&»Ji)>±K'^-r^Ci:^#mi:1- 

Iff 9 ] ^^t^ ^' y<r>^^m.^i)^ i o 

0±2 0 nin-C*-5»?^«8IB«0#j(j:«:Jgo 

S tL r v» ^ ^ t ^ ^® t f 8 31 1± 9 f B«0 

1 2 ] *i^fe*7^^ Tffiic^i--^S^ 1 T-a 

I^bi] -JK^i : 



*;u.-K^->9- h-f ^v^a-To lit, X7i^;Jc^X<±^ 

J^m^K^*. *1t^*>, 
IK 1 3 1 L -C . ^«^J Sr 

1 ifB«o#^fr^^o 

^ ffl ^ ^ t t -t ^ icl^mrfeo 

lan^Ji 1 9 1 ^mwm i^-ri> isif^mmoskmyjm 
30 mm^umo 

Iit*a20] m.tl^^^&tLX. m^mi 4 7bm. 
10 0 0 1] 

Mizmt. xiommizii. ^mm.mzm^^^^m^W'^x 

10 0 0 2] 

t)mi<~m^tmit>htix^^^o mz. ±mw.m<7)'imu 

iix^^i>o mx.i£. ^^mi^m'S:mi&-ti>MmtLx. i 
50 m<r>mm-^^^xm^^^i)^n^iti. ^c)~m\twnzm 
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[0 0 0 3] 

i^m^mikLUn t-ri>mm] ^^^^mit. 3ti;t^;i-+- 

[0 0 0 4] :^^m<r>m~(r)Stii){i. m%i.^mi$-m(r>m 
[0 0 0 5] X, :^^m<o»~<nEmt. mi,^mwm 

[0 0 0 6] Mu, :$i^mff)mm<osmii. mfe*iim 
[0 0 0 7] :^i&B^<7)»5<ogwi±. m^-^mm 

[0 0 0 8] 
[0 0 0 9] 

-*«f*:ieiF-{±, 0 0 nmJiJLT(7>igi 

*«^*l?-<7)Tii)eSl±, 9 7iSl5nm (12±3n 
m) <0«H<0feO**MSL.<. J:«)afL<»i, 10:7!; 
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#^*#:*3:?-0^:te;figti. 1 9:7!;S2 7 nm (2 3±4 
nm) <r>ifim<r>i>(r>i)mtL<. J:i9"a*L<(i, 2i 

-^m-w^t^-Bitf^-^^m^^r^m^x. znhm- 
^m^^im=i-im^^^^m<r>^mwm^miSL\^tz^ 

ose^jt'!? (= : m-^mmt 

. mSJt) 3 : 275M1 : 4 0ieH*^-MS L 
50 <> J: f)SS L<ii. 1 : 17I;S1 : A<Dlfmt-t^o 

X. m-^^^n^Rtrm'^m^mii'i-iiu^x. zit 
[0 0 10] ^^mx'm^^^^m^miL^(i. m?.mm<r> 

n^(tS^izmWi.^iX-f. Ti02, NbzOs, Zn 
O. Zr02, Ta205. Sn02, WO 3 . C u A 
40 102, CuGa02, In203, CdS. GaA 
s, InP, AlGaAs, CdTe> Cu2S, Cu 
I n S e 2 , RX/C u I n S 2 

-m.a±<r>um^ ^mmi^ im^^i>zt:^fX'^ 
Birfe«-»oi*i, T i 02 (-mt^9» , 

50 -r^ctd^f^^o zffym^. ^mi^'i&'f-tLxri-s' 
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(4) 



o#i4*a^c*>^v^iiHT-**vi^ J: < , mn;. 1 0 0 ± 

30nm, a*L<(i. 100±20nm, J:l9M*L 
<<i, 1 0 0± 1 0 nmOUfflco^tcOji^ifjgtcffiffl^ix 

-So 

[0 0 1 n Tfej^^^^w^-iesi^a^SrJ: •)«;*^-&geti 
t75«-e§^.o liSfemti. nrmTfeffii^, ^^-l-^ll 

^tt»]!^,^t/fb^W^§fSi<ONK 1 1 9 4 , NK 3 4 2 
2, NK2 4 2 6, Sf>'NK2 5 0 1. X> fli^i'nv 

C. I. b'^^y > b y;!^- 1 6 . ^1^2 0 0 0 - 8 1 5 
4 l-^TO»^-^?^^^c->r^>^.fem, SCf-JK^l 

*;U:K*->9- h'r:t> (-COO-)- XJi^-'l'-l^^v 

(-COOH) i^-t ^^^\^i^'yr 
5^ n V r - > o -i? p< ^ > *t e> o 

10 0 12] 
111:21 -«3:^i : 

I Y { 

R4 

[00131 1 R 1 - R 3 (i-ett-ena^l L 

R 1 - Rs <7>fprtt3&-—o^?* ;l/;^'^v;v^.t:'. 'fr<r>j&i^^- 



70 



50 



40 
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[0 0 14] mrfer-:t > t LT(i. 
t:>?.7 j^y l^- 



20 ho 



[0 0 1 51 -flS^l 'C*$tL;2>*^-rttg'>T^>.^.fe 
pSo. Ib^^ 1 6 TE t J J^^;i/»Sr. T 

[0 0 161 

[fb3l fb^^i : 



^>-CH=C^CH=<^-Q 
Et Et 



[0 0 171 

[ft 41 it^^2 



^ coo* 

CM«C — CH*< 
If- M 



Bt 



Et 



[0 0 18] 

[fl:5l Vc^^z 



Qr:VcH=c-cH-<^jQ 



*OTs 



[0 0 191 

[fkel it^^4 



50 



-4- 




[0 0 2 0] 

Hb7l -ft^^s : 



COO" 




[0 0 2 1] 




-y^yB. n-^^>123. n-^^>6G. 

T ^ / b'n:«rn-;l.. ^9^>. 4, 5, 6, 7--rh 

y ^^co*t«Sfe^, C. I. T-V:^/N*->?.^j:.n-7. 
C. I. v;P^>M- yK2 3. C. I. > h r 

;U-2 5. C. I. tf^^y > y K4 1 . C. I. 7 
V y y K 5 2 . C. I . v -7 W y K 3 . -rV 
X/'f-XvTy^^ y ^D. >'N---7^.> hlx y K4 R. 
hnr-V >:t /<--7^-y YVy KG Y. 

TV^^vy i/^co T y^^.it^^. y y:^uy 

^ »; y ^.^-fb^^ , V I- y i: - y h S U v > 

^y^>Vvy>^^^-^<D4y^yy')>mit 
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7'; V '^A.^.fb^il^. yuiyT^>mt^^. ^^yT- 
y-^it^m. ^^)^y ^ >mt^^. c. I. /sTyhr 

^ h t:nn-;^,^;>fl:>g'?&, RZ/T y h "7 ^ y >^.it^^ 

A-h^;;;^ (2, 2' - if x if V v^i-- 4 , 4' -v:^ 

tfx (2, 2' If U 4, 4' 

U'-h) . ;i/T-^':7A-vx-vT^7- trx (2, 

2' -tflf V v;t'-4, 4' -y:fj )\^^:^y\y- h) . 

jur-sz.^i^^y^r y - h') :^ (2, 2' -iftfuv^u- 

4, 4' - h) . vX- (SCN-) 

-t:;^ (2, 2' -If If U v>>^-4, 4' -v:^;i/:t^^^ 
vW-h) ^i/x-'^A, S:0^'>'^'r-':7 A- vX- vvr 
20 y-if:^ (2, 2' -If If u 4 , 4' 

^vUW-h) > S0^'>'^7"-'^A (II) (4, 4' - 
yf7JU^:^'y-2, 2' -tfeMv;^) 2 (SCN) 2 
^o;i/'r-»^Ae'lf U v;^!^^:. 1, 2 -ex 

->^'^;w^:7i$^;i.^>f ^ K^c7>:^3t;itefb^^. 3--x. 
^;U-5- [4- (3-J:.^;i--2 -^^V'^TVU V 
T'V) -2-^^-t:-';T'>] n-^->^6r>n-i$^- 
>|fS#^> 4- (vvTy^^l->) -2-^^)1^-6 
- (p - v>-^;UT ^ y x^v ;u) -4H-if^>. S 

rt> '>T->,^fem> ;i^7=-^^A (I I) (4, 4' - 
v:^;U=^'^v-'2, 2' -IfeVv;!/) 2 (SCN) 2 

[0 0 2 3] ^^m<o^^mi^m t ztiim^^^±mM.m 
mi^mtis:mm.mr^^^^xmm{z^^ho 

[0 0 2 4] Ell(i3^i-i:9(::. i^^mM<r>^^ t rj: 

r% *l&0^-e«ffli-^. *2S«^*t^lF?^v^T«moif-^ 
50 ffiiBK. tags. »BI. ^gB6St>'i5^i>K^56-*batfit>2> 
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ft^e^-^MJCit L r . 1 TiS 9 9 J: SI t L 

0 07!>M1 0 0, 0 0 0<7)'{><7)75J-^ffl§tt, 
L<l±, 53-T-» 5 0 0 7!;M 5 0 , 000. J:OMfL< 
ti. ^3-^»1 0, 0 0 07^;M3 0, 0 0 0<7)^(7>mi-M 

[0 0 2 5] ^<Oft, ^IriiEco^^l&B^O, mSt^^Kn^^ 

0. 175^1 0 0 O/zm, iff L<{±, mMbO 

Ofxm. X*)tl-tL<li. inms 0 0 /um. "^Ktl-t 
L<(±. mmi 0 0 lumtf^^Xoiza-f-^ yif-t 

^< L-Cf#<bttS#»#:)l<7)»^14, 0. 0 17!; 

Ml 0 0 0 ;um<0|gHU*^o '>:v>T% ^*#:e±tc*i 

X.9 J -)\^. 2- ^ Y^'-y:^^ ^ -av^ 2 - J:. h 
J -)V^ 1 -yn/NV -^l', 2-y'n/'NV- 
^I', -r vro/NV-;P. 2, 2, 2 - h U 7;P:^-OJi5' 
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— x^i', vji^;ui— T" .'I', v7 ji — — — ■r.'i'. 
iO 1, 2 - v> b ^vi^ ^'un^^;!//., v^dd^ 
1, 2 -v^nnjii' 1, 4 -v''5^*■9■>', 

->^'n^dr^^->. m^^\tmM. mm. ^m. ^im 

5 K< ^hnfb-^tl, T5>, :^U'T^«^b^ 

cm2^/il9> 1 0;u gJil±. Mi L< l±. 5 0 /u gl-1 
±. J:*)M*L<(±> 7 0 ;ti gJil.±t-f^o 

[0 0 2 6] C<7>J:d4-LT»'bti.i.*^ft:S 
*f J: ^)^T^o ^»«:|b?PJi: Lr«i, 0iJx.lf, 4 

10 0 2 7] 
40 [fb9l fb^^7 : 




[0 0 2 8] 'iL-miziz-cx. ^m-^m^ffi^^^mt^f-wi 
50 ±<r)m!^Mm.n»ff>^miim.^msL-thum-Q. mx. 
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T i C 1 4 5ri^7KX(ija7K+«;}STLTT i OHiZLfc 
[0 0 2 9] Z<OX'jiZLXm^^iXi>T y -VtLX 

OOOyum, M*L<I±. iKj5 0 75M5 0 0 A/m<0|6H 

^^itiw^o witmmmtLxii. #(;ftiji5g(±^j<. 

-r-5.fl:-^t/t LT. ^y>. tKniey>. rkm. ^ft 

[0 0 3 0] C<0J:^HLT»^>n**f&eg<7)#a|^e 

S.0-'*ll^?l!l?rll2 U^p-fo 0 2 tf, 1. 6(±*'9;^^ 
«Sr. 2. 2" liiil^mg?:, 3(±#*#S5:, 4 (iS 

[0 0 3 1] *f< LTf#^tt-i,:*:§|gq<7)*|^m?lb(i> 

[0 0 3 2] LfcTb^-ox^ :^§^m<o^mi^mRv'±mw, 

B#tf, yv^. T-Utf. /N-ynv, /N-yn> 
ftiim, mT-w>v> inSfff> 



(7) ^B^2 0 0 1 - 3 5 7 8 9 9 

^^p°oS, ^f^SfS. ii«f?1«> *fl> «^-f?1S • It 

MIC, :^^m<r)±^mmi. ^^z:s«3>f> 

mm. • - y -^-^w • *fsiim?tii. ^'j -r- 

B 4'<o*:ii*o«i§ S:JiJi-r-5#a*a:i:i$(t* c t ^) 

[0 0 3 41 

^^mM'^mi^'mmmnmii-n'yT.w^ (f k- 

y":NJFL4S-G, Fy>K-y':cs-4S23 
0-P 1 1 0 B-F-P 6 0) 5:fflvs Z.(r>ify7.mi 

itH^«ffi=Sr*ML7to ry-Kt lt<o#s 

LTiBSi 5 7!>M100nm (5, 
8, 9, 10, 12, 15, 17, 19, 21, 23, 

2 5, 2 7, 4 0, 5 0, 7 0Rt/100nm) <7)T:^ 

(m-OiEa^*) <0*i|g^^«:*-L, -f-<Oi^ 9 5 
±;««#T:te;eS± 1 5%<^^fflI*li;abo7t) ^r-f-n-TtL 
40 1 0 fil:% t >t ^ J: 9 ( p H 1 ) (c =r n ^ 

vmzmMLfzo '^hiitzmMm-. ^tbrnm^^^WL 

(pHl) tc^»L/cig«?iiJi: Lr<0;}?'Ji^l^>i^'; 

0 0 0) ^, 45-«ff©^l-*tLT 
1 Ofi*%i:=t^J:9i::?^J!)DL, ?S-^L, t#'bn:^^!f!?S 
ffi«rMfB**yX^«JiCSI^ffT-*tl 0 0 fxmt^ihX. 

$!!KDF-7 5) ^fflv^T, *ffT, #iaji«2 0. 5 
^ 4 5 0 r i -C-#Sf*, 4 5 0 "CT- 3 0 

50 ^V^-e, JiiSfeStttT, A'y-=.^U (II) (4, 
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(8) 



13 

4' -v*;P*'^->-2, 2' -H"t:'Jv;i-) 2 (SC 
N) 2 9 J -;HliifijfiJ!)Dx.Till&W?§ffi 

> h (s:? 3 0 0 m) * roj ff^Utftfe^ Lr^ 
l9mL;t:/J>M-?Sr«^SSL, 1 3 0 'CT- 2 0 ^Ki/DSi L 
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14 



10 



9-n-7'ne;UT>^-'t^AT'f KO. 4 6M 

4-Sfj®L;to 'icv^-e, 1 5 ow+-ty 
m^#^#ttS) 3 0 mm ^ L> -> 3 y h K 

G- 5 7 1- -(U^- ^fflv^TJ^T- • -7X (AM) 1. 5 (I 

[0 0 3 5] 

[iSU 



( n m ) 


5 


8 


9 


10 


12 


15 


17 


19 


S^filSEft^ (96) 


3.8 


4.1 


4.2 


4.4 


4.5 


4,2 


4.0 


4.2 


( n m ) 


21 


23 


25 


27 


40 


50 


70 


100 




4.7 


5.0 


4.8 


4.2 


3.6 


3.0 


Z4 


2.0 



10 0 3 6] *l<0|S*;6>ej, ^^W^^lb'^l 0 0 n 
m<7)nmO-i|^Sfre^<7)|*|, 9 7!;^ 1 5 nmO 

S.t/'Ti^jegl 9:;!;M2 7 nmCO#«ffe 

2 nmS0*'2 3 n m<0#S#:*i^-^ ffl 

[0 0 3 7] 



2 3 nm<0#a|f$:eT-S-«2tC^i-E'^«-^ (mgifc) 

¥*^;©S**2 3 nm(7)#^#:*l^-$rflav»TS8iiL7t: 

[0 0 3 8] 
[^2] 
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75 
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16 





( n m ) 




7C ^ /i^ -T" — 

(96) 


1 2 


2 3 


Cl2nffl) (23 bid) 


m 

(D 

s 

m 

s 

% 


n 
u 






5 . 0 


2 0 




1 : 4 


5. 4 


4 0 


6 0 


2 : 3 


5 . 5 


5 0 


5 0 


1 : 1 


5 . 2 


6 0 


4 0 


3 : 2 


4 . 6 


8 0 


2 0 


4 : 1 


4 . 6 


1 0 0 


0 




4 . 5 



[0 0 3 9] m2<D^^:d-hmhi>^/i:Xoi~. ¥*&*Sa 
2 n m <0^m^mi=f- 1 2 3 n ni<7) it^^ft: 20 

I 0 0 4 0 1 * 2 tf , ¥J^*iS75'~ 1 2 n mXli 2 3 n m 
^-i|i^#:*S:^-0 e> ^ ^ ^mi^m ffl -C 3Sii L 7t * 

man 9 7iM2 7 nmC0|gH{C*>4iiijBCft:ei=-Sr«rfBHe 30 
[ 0 0 4 1 1 X, 5 7!;^ 1 0 0 n m<r>^mmt 



* rtb * »f «^ -2) ^ t T&^T- § * „ 

[0 0 4 2] 

immm 2 ] t l r . ^mssTj* 1 0 n m t 

0 . 1 »ssi5:o^ h^^i> ^mmt^m^^ ^ m^^fzi^m 
(±, nmM(o:fjmi~ift-^xi^^i^m t±mmmi^^L 
fco ^hixfc±mmm(oit^^^)i^^-^mi^mi. 5. 

6%fabof>:o 
[0 0 4 3] 

immm3] ^mi^&^t lx. ^mtm^n 2 nmo 

7-f-i'—\fmiimt^i^> iMtU. ¥*^ifeg**2 3 n 

i?ww^--^^?A^{±, 1 Rv^mm 2 xmz± 

[0 0 4 4] <'ft^^ 1 <Ofb'&%<0|S^> 
[0 0 4 5] 
[-ft 1 0 ] 

9H, 



CHjCHa OTs 



CHjCHs 



CH^Hs 



[0 0 4 6] ±fSft:^^804mtS3 5 g (0. 1^ 
;u) i: t: U V > 2 0 0 m 1 * 9 0 VT-hmmW^n- Lo 
:t>/I^yftK-:i^^^^^:^r;W3 2 g (0. 2^;U) 5: 
iSTL. «fii^frT. 1 0 Ot:-eiWpras:S$-<i:;t:o » 50 



5. 5 g (0. 0 . x l^-^^^^wr^WT-'t: m 

1. 8 g (0. 0 1 2^;U) . Ji^y->'W3 Om U R 
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fco KiL4?-Tf*> Kit-mi m^tx'i^mL. nm^^)^ 

m^it L r ft^^ 1 <r>it^^ ^ 2 . 5 gmzo it^^ 1 

(w/w) X'^otZo 
[0 0 4 7] 

[ft 1 1 1 fk^^ 1 : 
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Kf£-^T^k. M)t.?^^cB^KJ^■^;^2 Cm 1 imm 

3 (Dif^lSai: 1 . 1 gW/wo ■ffc*^3 Oft^%OJ|X5^ 
li. tHI&*t*2|-Oft^^lOffc^!^t;*=fLT8 2% (w/ 
w) Xh-^tZo 
[0 0 5 1] 

[<bi 31 ^b#S:3 : 



COOH 



10 




10 0 4 8] <it^^2(Dit^m<r>m^>mz^f^wi 

*5. 5g (0. 0\^)V) , o-y9)VT)V7'y^Ym 
1. 8 g (0. 0 1 2^;u) . j:-^y-;l^30mU S. 
0^^li/<gv>2. 0 g$^3B#W^)D^3SaLTS:^D^-t^• 
4»P^^1 tl^t LT 3 5 % (w/w) -e*)ofco 
[0 0 4 91 

[fbi 2] it^^2 : 




[0 0 5 2] «t^^4 0ft^K?<7)ISSS>'fb^*3 0fl: 
^tl2. 2g (3. 2^'J-t;i/) . 3'!7fl:-f b U '^^A 
1. Og (6. 7^V^;^) . ^Xfj:^9y-)\^A0xn\ 

Xit^^A (Dit^mi: 1.94 g#/Co fb^^4 Oft^ 
ffil&W«Ofl:^^3<7)^b^4&«tLT9 4 
% (w/w) T**o/::o 
[0 0 5 3] 

[fbi 4] fb*^4 : 



COOH 




Et \ Et 



[0 0 5 0] «b^^3ofb^tfOpm>fb^^iofb io [0054] <fb^^5o<b^fKiop»> 



^^1. Og (2. o^U^^u) . p- 
>m-7tcfn®o. 4g (2. 4^v^;^) . s^t^^^^y 

-}V2 Om 1 ^^£TT«S^L^;6^^^ 9 O^mmJC,^^^ 

CHjCHj OT» 



[0 0 5 5] 
[fb 1 6 1 



CH2CH3 




CH3CH3 



fb^^9 *M^^2 
[0 0 5 6] ±ie-fb^^ 9 «0 4 BM. 29. 8 g ( 0 . 0 
8 5^;U) t ^t^V VT'o t:^ >^Jiif-;i/jLX-r;l/ 2 7 m 40 
1 (0. 13 4*;W) , li';v>7 5mK hV^-f-^w 
T5 > 1 8m 1 ^ 1 0 0rT'«*%too2^MH:iD$-«i: 

L r < ^ ^ zSSiJ L , T -t h > f T-SISBli^b L -Cf b^ 
*5<0fb-&feO4'W<*:2 «: 1 8. 3 g»/Co 4'W*20 

i|X^I±, m^ltfl-i: L-Cfflv^fc±fe4«itMlcWL-r 7 6 
% (w/w) T-abo7to ^v»T% *K'»2t2. 5g 

(4, 4 5 , T-v^j'^wr-'w-ffc K^o. 8g 

(5. 3 5'J*;i') , J^J'/-;H0mK S.aftf'^U 50 



V > 1 . 0 g ?r 3 m^tmmMVXdLlS.^^fZo WJ^'^ 

ttiLT< ^fSB^B^iSSUL, ^ yy-JUtf'-eW^SB^fbLT 
fb^^ 5 (Dit^f^i 1 . 3 g»^-:o fb^^ 5 cofb-^%W 
)R2?«±, WM*j-fl-<?>f W#:2H*tLT5 6% (w/w) 

[0 0 5 7] 

[<bi 7] 'fb^^5 : 
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a, 



H3C. 




[0 0 5 8] <it^^6<oit^ft!!i(Dmm>mu^mi^2 

S:2. 5g (4. 4^'J^;i-) . o -•7^;Pr;U'T't: K 
mi. 8g (0. 012^ . x.^y-;H Om 

#:2tlWLT4 7% (w/w) T-^oTtio 
[0 0 5 9] 
Iftl 81 ft^^6 : 




Mif^T.^ f^^>Y\ mmm^M. ^mm<r>^ 
mmm. m.^-. x^. B#tt-. vv^t. T^ue. ^n-vh 

/^•v3>®atltii, ifr'^t, ^--r-^ 

A#igi, ?5feaisi, m^^u>v\ jfi^it> SPSS, 

^m. • w^. 'mi. u^m. m(-(±. m.nwM. mm 

i^^f ijffl -> X A ^oiiigc: v^ffi:^ ij cffiffl-r ^ t 



(11) ^B^2 0 0 1 - 3 5 7 8 9 9 

^0 

ii«-r-I.^S«rKlt* ^ 1 1 T-|i -So 
[0 0 6 1 1 

mm.K. mify^. yy^>v\ mmm«?.m. fm^<^ 
^mmu. XM. Bfit. 9v>^, r-wtf, ^^•y=' 

AfJIS. 1:^1- >v\ fil^«s SDiSSff> 

X - V 3 ^'^oBKs^ • «i««so>'t!»*sis • mm. 

i^mmm.. nxfi;immmm'y7.T-u^<r)is,t>xn'!u^^9j- 

[0062] COidiC. *|IW**»f#tC#x.-5.ie»(i 

io tE 1 ] ^HWo-HJfeff^St L-r<o*:l®m?i!i<^Siil 

[0 2] *i&w<o-k*fe?F^Bt UTo*i^m?i!io«Eiii&ig 

[0 31 2 nm<0#^^^te^OS^SaSS 
[0 4] ¥^2^55^ 2 3 n mO#3rft:ife^ O^^^m^ 
[?9=-!|-oSi?gi 

1, 6 ify7.W^ 

40 2, 2' ... . JS^gffi^ 

3 

4 «<BjfiE 

5 

7, 7' ... . »iJi*t 
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(12) 



12001-357899 



imi] 



[[121 



=1— r-f >ir 



ry-K 



e ^ ft ^ 




Cristal Sin Ca-IZmi 2aKV. x 1 aoK normal 
200nm 



_J 



2* 



\ 



[I1I41 




m^comti — I 

7 



CriataJ Sin Ca^nm, 20KV. x tSOK 200nm 



1 . 



{72)^m^ /MJJ F^-A(##) 5F051 AA14 

SEPlirJiBaTtTJi»349#«fe6-^ 5H032 AA06 AAIG AS16 CC14 EE12 

{72)^m^ mm EEIS EE20 HHOI HH04 

g^*±BailT 3 T B 14# 2 
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[flffHl ¥fiS:i 4^4^ 1 2 a (2 0 0 2. 4. 1 2) 

[5rW*-§-l 001-357899 (P 2001-357899 A) 

l<&iaBl ¥jK1 3^1 2^ 2 6 B (2001. 12. 26) 

<Z:^!lf 1 3-3 5 7 9 
llhm^-^-] #S2 000-247635 (P 2000-247635) 

H01M 14/00 
H01L 29/04 
31/04 

IF I] 
HOIM 14/00 P 
H01L 29/04 

31/04 Z 




I^^liiE*] 

lamBi ¥fi£i 3^1 2^ 1 8 e (2001. 12. 

1 8) 

imm^] mm* 

liSJ: i9/h$v-wt^#mt-r-i.w*«iie*ao#^^t: 

So 

o^J^ieg^ei^ 1 0 0 n mJilT-e* ^, i: S-^f Si t "T ^ 
it*«2IE«co#»^^o 

OT*^iB:a**-?-*t-rtl 1 2 ± 3 n mRZy2 3 ± 4 n m<7> 
$eH * 4 ^ t ^r#Sc t -r * lil*]^ 2 X l± 3 fB«<7>## 

r-*^ifc«r!|fati--&«*«2, 3X«±4fe<S(7)i|5-« 



MLX. S4-C-2/3f&fi:i:J.±ie^-r-2.>li:*#gtti- 

iB*^ioi ^m#mimi-^±m'^m^zn^^x. 

S«:|gltT^^W*Jll 0|E«<7)*lim?&o 

^ tSr^gfctf -l.ai*«l OXfil 1 i5*60*:l^||?|feo 
Itt*«13l B*0*ll7tO»»§*iiS1-^#®«r 
|S:ttT;i^lf*]Sl 0. 1 iXiil 2 IEtt<7)*:^m?t!lo 

t * 4f m t 1 7!;M 9 <?5W*t*»{cf£«w#2i#: 

ie«0 ffl V » -5, ^ t S: iRpgi t i- ^ *IS1Erl!l<0S!{ 

ltt*Sl 61 S:DI6^^at LT. I»«S1 OTiS 
1 3<7><prtL;&nc|B«0*:^«?aSrfflV^-&^^»tt*&^eo 

[0 0 0 1 1 
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[0 0 0 2] 

v^#2f#:. fb-s-t/w*. mm^^i^ 

to 0 0 31 

[f&?g75*fi?*L<t^ *l&^fi> 7tj:.:7^;v^- 

(0 0 0 5] X, 3p:|&^(7>^HOg6<){i. miB+^#e 

[0 0 0 6] Hi;> *%^<7)isizgcose«)(i. mfB*^m 

[0 0 0 71 3Et::> 2|!:5IWO»S<01fi«){±, WfB*^« 
[0 0 0 8] 

[i«®^w*i--s.fc«i)<^#a] ^^m^m±. m%mm 
mt±mmm.<owLm.^W:im^-ti>zti,zx'o. mum 

[0 0 0 9] 



do ) A-hmj&^ixx^£i>.^Azmm^*>^o 
(o±mm.miis mti^m^mim^'xmf&^t^^±f^m. 
m.x-f>^.^jz!i^mi^iri>o :^^m<^^mi^m(i. 

^mrm'K^^^z^^^i,m-^mi^&^tm-^m 

"FX: m-^mi^&l-tLxit. »-#S#:«i^^<^¥l*J 

OT:KjeS(±> 9 7!;^ 1 5 n m ( 1 2 ± 3 n 
m) co^fflO^)0**MS L<, J;t)M*L<li> lOTi 

#*^e^<0T14j|iti(±. 19 7!;M27nm (23±4 
nm) <7)«HcO^><075fMi L<. J: L< i±, 2 1 

*v;5>::t i:=t-i.o 5l(;> wltm^^mi^^^izm^x^ 

mo. 3 75MO. 8<7)^Htc^)f), 75»o, mieif^Oje 
fl^-{c*tL, S»t:-2/3f&»J'J.±i:^^ J; -9 tcK-a-l" 

, sfiit) 3 : 27!/Mi : 4<omm*mtL 
<. i»)SiSL<i±. 1 : mmi : 4<r>mmt-r^o 
X. m-^mmi^Rum^^mmt^izi]ax.x. zn 
io^mw^irt(i^^iii^imz-t^m<o—mxti—9. 

[0 0 1 01 2^flWT'fflv»4iji*#ti^{i, «rf5lEH<7> 
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mm^^i^Mm^iv-f. Ti02. Nb203. Zn 
O. Zr02. Ta205. Sn02. WO 3 . C u A 
IO2. CuGa02. In203. CdS. GaA 
s. InP. AlGaAs. CdTe. Cu2S. Cu 

I n s e 2 . Rzrc u I n s 2 m^^hmiil^^-mxit 
Htiifi*t«ort. T i 02 (zimit^^y) . m:-. 

»fi%J^T> Mi L< fi. 3- 1 OSl:%fc-t;&o 

O^ftt^a^^^v^^H-e^j^ifJ: < . 10±3 
0 nm. MS L<(i. 1 0 0±2 0 nm. J: OMi L< 

mi^^^m^^x^^bo ^m^i^<7>M:i^mtLxit. 

#tt#S^%^t^W^P/fS^<7)NK 1 1 9 4 . NK 3 4 2 
2. NK2 4 2 6> 5 0 1 . X. IB-7^n v 

7:5^nvT^>. h -7 5^ n T — > . ji^>^;l/-7 

c. I. tf^T;^ > 1 6> ^$S2 0 0 0-8 1 5 

^.^m^<7y^'') ^^y^.^mRv''tith(Dmm^i:m7r^ 

n-^^>B. n-^^>i23. n-5^^>6G. Jz 
i;;^nv>B. v ^ n n :7 •7;i/:tWv 
r<y\£uifa--)U, 4, 5, 6, 7- 

=7 xiuy yv-^ y\ y iv^i^^^ yT ^ y 



•^:^^>, ^-7';> 3 4 3. 4 - h V■7;^:t^;/^;^- 
-2 9. aLi;^^nA>T^>R. T y y V iDi'^ 

ym. i-y \>^^^^'')-y. Rrftixh<Dm^i^^'^ 

^ y^^oMltfe^. C. I. -r^ X/N'-^^-f Jcn- 
7. C. I. v;w^> h K2 3. C. I. }^i>*^y 
h-7';U-2 5. C. I. > h l/v K4 1 . C. 

I . r > y K K 5 2 > C . I . y i> U y K 

3. T'^f X/N*->^ vT y*r^ *y ^D. /N'--7;T'^>M^ y 
K4R. V- h nr^'J >:t v\ /N'--7#^>M/y 
KGY. /^•--T^.> h >B S. v;^ry'^Jc.n- 

S.^/vXTy*^wy v#cory*^fL^1&. -^M y p 
KS.r;^'^'^^ »; K>/^^^:t i^ y Ym<^^i'^ ') yy 

?hit^%. ^ y ^ > KU y >^ j^n-^o-r > 

ymt^^. v^^^i^^y^<^^vyYm<oiy'^^i;y 
^yys^xn>4jLu-^<D^yy9uyy^^it 
MUii:. ^yy^.Vc^m. ^jy<\y^A)L^ 
:^^v')')y^^.it^m. ^ui^r^^ymt^^. 
^^yy-ymt'km. ^^)\^y ^ ')ymt^^. c. i. 
/^yyy'yyys'^xfc. i. Kr-r^o^ > vn^ 

ij-vy YRm(r>^')\^y^it^m. ^^^yymt^ 
v^Y\^uu-}v^^it^m. Rxfryvy^yy^. 
i\:^m^xf^Kh(ommvfim7r^x^^o 
mi^^m^^mtLx. ^uay^ )i^Ru^^<ommi^. )^ 

-r-'^A-bUX (2, 2' -IfXtrg v;U-4, 4' 
ry-if;^ (2, 2' -tf t: 'j v;u-4, 4' -v:^;^ 

(2, 2' -If tfV v;t'-4, 4' -v:^;u^-K^vl^- 
h) , )i,^:z,y i^-i^T J - y^ (2, 2' -tflfV 
v;^-4, 4' - v;^;^^'^^ . v-X- (SC 

N-) -tfX (2, 2' - tftf v;U'-4, 4' -v;^7 

s^>*^^7"'=-'^7 A-i^x- 
vvry-ify^ (2, 2' -lft:Vv;W-4, 4' -V 

h) . S0^>T-«=-'!7Zs (II) (4, 
4' -v::^;i/^i^'^v-2, 2' -eifVvyi/) 2 (SC 
N) allO^U'X-^^AlftfU 1, 2-\£7s 

{^yV:^^^y*'})\y) :r.^vymmi^. ®:tK4-yh 

3-J:-^;t'-5- [4- (3 -J:-^;^- 2 

^ryuvT'>) -2 -^^•t^UT'>] n-^->^ 
<7)n-i5^^>K^^$:. 4- (vv-ryy^i^y) -2- 
yf-;p-6- (p-vy-f-^i/T^yy.-^';;!^) -4H- 
\^yy. MUli. ffi*&-'rh^ (4 v:7i- 
)v) 7f^)vy>i^)y^ Wi-^^^yT^V^WRrf^^y 
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lSfeS<^l*lx vT->^>fe^. ;wx-'i7A (II) 
(4, 4' -v*;U--K+v- 2, 2' -IfkfU v;i') 2 

(scN) 2i)^mMizmmr'^^„ znxhmm^mns 
[0 0 12] :^§im<r>^mi^^ t ziiim^^i>:kmmm 

J-:i.T. C ti H 1 S O^'H 2 #BB L 4- i)' h . :$:^^co# 
[0 0 13] HI \,zm-ri~nK. 

lit, LTOjgJSi5i«^*-r^^)0-e*-£.PIl9 

*^17!;M7 Ofia%, it^Mf L<(i. $t)3 7!;S5 0S 

lci)gx.r©:iSji?[i:-r*o zom. ^iffio p H (i 2 liHT, 

MJL<i±. iJilTt-r^o pH2 *)eix.^i:#«^*5: 

m2^-^fifi:(::**Lr. 17!;M9 9K»%. it) SSL 

<ii, 2 0 7iM4 om^%<r>mmt-ti,o mi^mmnn 
^■a 1 0 0 TiM 1 0 0, 0 0 0 CO <{> coT^^-ftffl as 

L < li. 5 0 0 TbM 50, 000. J;l9MSL< 

(±, 55-^-*1 0. 0 0 0;!;M3 0, 0 0 0 <0 O^sfiFii 

[0 0 14] -^<0f*. «Ji2EO*%^(0. *3:S5?-*{c*?-v^ 
■C, 0. 1 1 0 0 0 ^ m, »i L < l±, 1 7]^. 5 0 



Oyum, J:f)»f L<(±. 17!;^ 3 0 0;«m. HUSF* 
t<ii, i;^Ml 0 0A«mi:^.'^J:-7i;='-X'f ^^'••r 

7U^vfnS'J. y^^rWl. 7*u-K='-h. 

•€-<7>f^3-T--f Vi^es-^^SL, -^St-fifeorj^;* 

»T< LT!#'bn^*3i#:8<7)Jl<^ti. ii-^, 0. Oi;i 

m.1 0 0 0 fxm<r>mmizi,i>o -k^^r-. 

m^miUm (K-^) ?-ti-'£.o liSfe?g?-#iP?-<i--5> 

->a:.^'y-;p, i - t'd/n-/ - 2-■r^/^V- 
^U, V7'D/^V 2, 2, 2 - h 'J 7;l':tOJL5' 

— vjr^;uji — T-;!/, v7 J. — — ■r;i'. 
1, 2 h^vj:.^' ^'un^^PA, vi'nn> 
^'i', 1, a-vi'nno.^'V, 1, 4-->*^+-9->, 

vi^n^^^tv. m&itmm. mm. mm. mym 
m. }• ') ti amm. h'jyji^tanm. mm^^^)^. 
mm-r^)i^. ^m^^^i^y. ,^K7'ntru>, .-^;wAr 

cm^ MfziO. lOyugJiiJi, MSL<1±. SO^/gJ-J. 
±. i:>)S4L<{±, 7 0/« gJi)L±i:i--5.o JfSfe^O 

[0 0 1 5] 'Xv^-c, z<7)x^i>zLxnhti^^m'i^m 

^(r)^mitir^fziib<om:mx'$>ox. Z(7)sm-^mi^l- 
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- T- h 7 - v*^ ;n: V > ^ <7> kT ' J V > it^m > * ^i' 
(0 0 16] 

lit 1 1 ft^^ 1 : 




COOH 



COOH 



[0 0 171 '£'5?i:)£--i:r, ^^i^m'i>(r>^mi^&f-m 

T i C 1 4 ^?t7tc3Z.(±ia7K*t;jgTLTT i OtHZLfc 

(00 181 Z(Di.^iiZL-cm^^it^r y- h'tLx 

OOOA<m, atL<J±, *l;5 0 7IrM5 0 O/zmOlEH 

mmmin^o mtimmmtLxit. s^izmmit^j: < . 

■ti>it^mtLx. tKn^y>, 

(0 0 191 -<7)<t9lcLTt#^>ti.^:$:|&^«0#^^^e 
S.y'"*:l^m*^-il2 U^-To 1212 cfJ, K 6(±*-7;^ll 




lO 0 2 01 «f< LTftibtL^^^B^O^Fimrfeli. 5 
% ^ i® X ^ ® i6 T S V ;f> ^^^5^ 5: #1, tZit 

XI o%};i±i>m^±^^-)iy^'-^mim^ M'S.-t ^ z 
t<7)x^&±mw.mimm-ri>:^t:^^-simt^j:ofco 

[00211 LytiTi^or. :$:%^<7)#jg<*^SJ^';fc^^ 

S^-wvv, ffll^lt, *pss?> -j^iss?, 
^S8p°p«, Jf^miS. M«tf1«, '*f§, fflWStH • « 

[0 0 2 21 l^T. H^tniS.O'UMI^Ji:: i f) , ^WR<r> 

^%^mTkv^iK^w^\-~.^^^xnmzmm'ti.o 

(0 0 2 31 

^mmm-^^it^T.^ (f k--/ : n j f l 4 s - 

G, Fy > K-7' : C S-4 S 2 3 0 -P 1 1 0 B-F 

-P6 0) 5rfflv^ ^</)*-7>^^«±{~^7'P-/N°'f n 

fzo --n. 7 j-Yt\^x(r>^%^m^mm-h^m-^ 
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5 75M lOOnm (5, 8> 9, 10, 12, 1 
5, 17, 19^ 21, 23, 25, 27, 40, 5 

0, 7 ORlf I 0 0 nm) CO Ti-i'- -if m~Wl'(tf-^ > 

ia^7K?#?K (pHl) ^tcnn-i' vmzmmLtzc 
fLfzminmi^z. ^46tSSt7Kv§?S[ (pHD lc?#fi¥L;l:$S 
«SiJt LTO.-K'J r?-;u (5J-^=-a:2 0, 0 

0 0) #^#:t2?-lc*tLTl 0«*%4:^'5.J:o{c 

mmW-X'^^l 0 0A<mi:^-l>J:9{;^^-=!- h Lfzo m. 
n^k. M^^f&iP (T->'>->ttS!iKDF- 7 5) ^rfflv^ 
T, -SrET, #iaa«2 0. 5t:/:0-T-Sia;6»e>4 5 0 
■CiT'^iaffe, 4 5 CCT-S O^HMfiKL, ■fP[Hl^m:^^ 

tr, )Vf--'yi. (II) (4,4' 

2, 2' -trevv^u) 2 (scN) 2 ^ 

y -;Kcii#iJl:Snx.riiiafn?f ffit L, ^ (T^iit&^jgjE 



fbtrry- K^PS^L/co *frEt l^^t; Lt, 
®i-^ifeSrm?-kr-^ (EB) s«St::r#4-Lr*y 

Hm^^^ttSS-l^'J J^f^W>->- h (ff$ 3 0 0//m)- 

1 3 0"CT-2 O^^raSDlftLT^^WitL/Co -?-Of^, H 
WfgcojtSi: LT, r-fe h >;;wi:-/nt:P>*-*' 

/>T'1' + 5^^' KO. 4 6Mt?^^0. OeMTi^t)^^?! 

*y- Ytv.i, »5ffM$tu^^Hu-aAL, [i]2U^-r 
«jt=Sr*i--&^a*l®mTt«r«jiL7to '>:v^T, 1 5 0 
W^-ty >7>7' (■^'v^milft^^ttS) ^B&30m 
m^tC*5tL, -> 3 y h KG- 5 7 1- Srfflv^TJcr 
- • v;?. (AM) 1. Sicffi^i-^;^^^' c 

:T-;v+--'$i^55&^Hov^Tra'<;ti^*«:« 1 ic^-to 
[0 0 2 41 
[«ll 



( n m ) 


5 


8 


9 


10 


12 


15 


17 


19 


^Ifexft^ (%) 


3.8 


4.1 


4.2 


4.4 


4.5 


4.2 


4.0 


4,2 


C n m ) 


21 


23 


25 


27 


40 


50 


70 


100 


(96) 


4.7 


5.0 


4.8 


4.2 


3.6 


3.0 


Z4 


2.0 



[0 0 2 5] ^Xtom^ii-h. 5 75^1 0 0 n 

mOnm(0#S#:iH?-<0|*I, ^±^3K:S9 75S1 5 nmO 
JlI>*¥i4J*SS 1 9 7!>M2 7 n m<04^#^*i:S 

^^ffli/^T^iS L^c#^#:^ ^icI^SJtfe'T^TfcJ^^- 
^I^^'-'^^^^lJ^l^li, 'flfeO?f>coi:Jt-<Tl=L<ii5<, ^ 
IC, TiijiKSTin 2 nmS.y2 3 n mC04^^#:«S^^:ffl 

[0 0 2 6] 

[11*10!) U LT, 2 nmt 



2 3 nm<0#^#:iK^-?r«2 tc^i-ge'^»J'& (*Sit) 
T-SE^LTtJ^^d, ll^0lJ(7):^ffiiCtJ&oT-Ni3J«:^t* 

^^?i)^^^2 IZ^i-o X, ¥lijeS7*M 2 nm<7)4i^^^ 
* ffl V > T iKii L COH?-^!^^^* * 0 3 

(C, ¥*i)eS^52 3 nmCOi|i*#:«i^«rfflv>TSgfgL;'c 

[0 0 2 7] 
[«2l 





( n m ) 


2f 


7u — 

^^^^ (96) 




1 2 


2 3 


(n am) (23 an) 


CD 


u 


inn 


- 


5 . 0 


9 n 
^ u 


o u 


1 : 4 


5 . 4 


4 0 


6 0 


2 : 3 


5 . 5 


5 0 


5 0 


1 : 1 


5 . 2 


6 0 


4 0 


3 : 2 


4 . 6 


m 

M 


8 0 


2 0 


4 : 1 


4 . 6 


% 


1 0 0 


0 




4 . 5 



[0 0 2 8] m2<Di^m'hmt:>^^fj:XoliZ^ ¥±^©3 
2 nm(75iii*#:fe^i:TJ4;S@75?2 3 nmO^mi^ 

[ 0 0 2 9 ] S 2 '^'^ W-i^m^:^^ 1 2 n mXti 2 3 n m 

[0 0 3 0] X> ¥:^*3:S 5 7!>M 1 0 0 n m<75#^ft:|i 
*ti--&»-*»#;*S^=-<7)¥i*)*!cSoil:^, *^o. 3 7iS 

i- ^ ^ t ic J; o T ^> ^- ^msii2p<os v^^fsa 

[0 0 3 1 1 

2 0 nm(DTi-f'—i:m—^^t^i'>itH'eitlM.M 

as. S.o'T*!;**^**! 0 0 nmo;w'^;i^M— > 

[0 0 3 2] m< Lx'AhfLi,:^ftm<D^m^mRv± 



i,zm^^^zt^ix^:ho zfiibmm<r>^^mtLx. m 
m.K. Bify^. fy^yv\ mmmmm. 9m^<o^ 

mmU. B#t]-. 7->':t, f-Hf, /■JVrr 

SIS • «*T, Sic*a, sEUJi. jtj^liiK, SIS 

[0 0 3 3] 
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^mmm. m.m. x^. mn. 7^n;\ ^•fvn 
• ;£tfflp°p. its*. Jis 

[0 0 3 4] ioi^tc. *ll?q7»^Wf#ti#x.^fJ»(i 



[112] :^§^m<r)-mmMmtLx<7)±Wimm(oif!ia&m 

[0 3] 2 nm<7)^^i^m.^(r>W.^m^^ 

[04] Ti4;*iS75?2 3 nm(r>^^^i$.m^(7)Tg^mmSt 
[^^-^oSigq] 

1,6 ify7,mWL 

2,2'.... jS?g«S 

3 ^^^m 

4 SWiS 

5 a^^s 

7, 7' ... . »ih*t 
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